S1
UV-Vis reflectance spectra for a TiO 2 inverse opal with macropore diameter (D) = 200 nm in air (n = 1.00) and in water (n = 1.34). The spectra were collected along the [111] direction of a TiO 2 inverse opal thin film. The PBG for Bragg diffraction on f.c.c. (111) planes is observed at 357 nm in air, and 450 nm in water. The shift in the PBG on immersion of the inverse opal in water results from an increase in the average refractive index of the photonic crystal when it is filled with water. The attenuation of the reflectance peak in water is due to increased scattering of light and a decrease in refractive index contrast between titania (n = 2.1-2.3 for sol-gel derived anatase) and the medium filling the macropores. 
S3
SEM images of PBG 585 nm Inverse Opal TiO 2 a the indicated magnification.
S-4
Dark Field Transmission Electron Microscopy of 0.5 wt% Au-0.5 wt.% Pd/TiO 2 . The bright dots are those of Au and Pd metals. Inset: EDS analysis indicating the presence of both Au and Pd. 
S5
UV-Vis absorbance spectra for TiO 2 inverse opal powders with macropore diameters of 200 nm and 320 nm in air. The spectra show strong absorption below 400 nm due to anatase TiO 2 . PBGs are not seen in the spectra because the lattice planes are randomly oriented and the PBGs are broad due to the high refractive index of TiO 2 . Deposition of gold nanoparticles on the TiO 2 supports gives rise to intense absorption bands at ~580 nm due to the gold surface plasmon resonance, which contributes to the high photocatalytic activity of these samples under direct sunlight.
Example of calculations of the photons conversion under direct sun light excitation.
S6
From figure 2 hydrogen production at about 500 minutes is ca. 5 x 10 -4 mol/g of catalyst at a UV flux close to 0.5 mW/cm 2 (as upper limit). The flux converted to number of photons using Plank's equation 
